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Outbreak of acute colitis on a horse farm
associated with tetracycline-contaminated

sweet feed
Alison A. Moore Keir, Henry R. Stampfli, James Crawford

Abstract - Exposure of a group of horses to tetracycline-contaminated feed resulted in acute colitis
and subsequent death in one horse and milder diarrhea in 3 others. The most severely affected animal
demonstrated clinical and pathological findings typical of colitis X. The other herdmates responded
well to administration of zinc bacitracin.

Resume Poussee de cas de colite aigue sur une ferme equine associes a un aliment conta-
mine par la tetracycline. Parmi un groupe de chevaux ayant recu un aliment contamine par de la
tetracycline, un animal a presente une colite aigue et est mort alors que 3 autres ont presente une

diarrhee moins severe. L'animal le plus severement atteint a montre des signes cliniques ainsi que
des lesions pathologiques typiques de colite X. Les autres animaux ont bien repondu 'a un traitement
a base de bacitracine de zinc.

(Traduit par docteur Serge Messier)
Can Vet J 1999; 40: 718-720

A23-year-old, 500-kg Thoroughbred gelding was
admitted to the Large Animal Clinic of the Ontario

Veterinary College (OVC) for assessment and treatment
of profuse bloody diarrhea of several hours' duration. The
horse had been normal the previous day; however, on the
day of admission, he was depressed and there was evi-
dence of diarrhea in the stall. The diet had consisted of
hay, pasture, and 2 kg of sweet feed daily. The only
recent dietary change had been the acquisition of a new
bag of sweet feed 2 d previously. There were 6 other
adult horses at the farm.
Upon examination by the referring veterinarian, the

gelding was depressed, tachycardic, clinically dehy-
drated, and had bloody, foul-smelling diarrhea. Palpation
per rectum revealed gas-distended large intestines.
Flunixin meglumine (1.1 mg/kg body weight (BW);
Banamine, Schering-Plough Animal Health, Pointe-
Claire, Quebec) and a balanced electrolyte solution
had been administered, IV, prior to referral to OVC.
On physical examination at OVC, the gelding was

exhibiting signs of septic shock: tachycardia
(80 beats/min), congested and mildly cyanotic mucous
membranes, a prolonged capillary refill time (> 5 s), and
clinical dehydration approximating 10% of BW. Neither
gastrointestinal sounds nor tympany was present upon
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abdominal auscultation, and the horse passed a small
amount of bloody, foul-smelling diarrhea, which was fol-
lowed by marked tenesmus. Palpation per rectum was not
repeated due to the animal's obvious discomfort and
mucosal irritation. A blood sample was obtained and
results of blood gas and electrolyte concentration analy-
sis showed a moderate metabolic acidosis (pH 7.28;
normal, 7.36 to 7.43) with hypochloremia (88 mmol/L;
normal, 96 to 102 mmol/L) and hyperkalemia
(5.5 mmol/L; normal, 2.9 to 4.5 mmol/L). The packed
cell volume was increased (80 L/L; normal, 30 to 40 L/L)
and the total serum protein was within the reference range
(60 g/L; normal, 60 to 75 g/L), although, given the
state of dehydration, this was likely falsely increased due
to hemoconcentration. Abdominocentesis was per-
formed to rule out the presence of necrotic bowel or
intestinal rupture and a serosanguinous fluid was
obtained. The nucleated cell count was normal; however,
the percentage of neutrophils was increased at 70%,
as was the protein, at 66 g/L (normal, < 25 g/L), sup-
portive of protein transudation from the bowel. Neither
bacteria nor feed material was visible. A complete
blood cell count and biochemical profile were per-
formed and, in addition to the aforementioned abnor-
malities, increased urea and creatinine and creatinine
kinase concentrations were present, likely due to prerenal
azotemia and poor perfusion to the muscles, respec-
tively. The differential diagnoses included colitis X,
salmonellosis, acute clostridial colitis, and Potomac
horse fever, although the last was considered least
likely, due to the acute onset and the time of year. The
gelding was administered hypertonic saline (4 mL/kg
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BW) by rapid infusion, followed by lactated Ringer's
solution (5 mL/kg BW/h, IV). The gelding's condition
gradually worsened, however, and the animal was
euthanized 3 h after arrival.
On gross postmortem examination, the mucosa of

the large colon was diffusely red-black and granular, and
the wall markedly edematous. The contents were watery
and red-black throughout. The small intestine was also
edematous and the mucosa appeared hemorrhagic. On
light microscopic examination, there was extensive
ulceration and erosion of the colonic mucosa. Mor-
phologic changes within the lungs, adrenal glands, kid-
neys, and small intestines were consistent with toxemia.
The gross and microscopic pathological changes, together
with the clinical signs, were consistent with a diagnosis
of colitis X. Bacterial cultures of the colonic contents
revealed a moderate number of Clostridium perfringens
(unknown type) and Escherichia coli and were negative
for Salmonella spp.
The day after the gelding died, 3 other horses on the

farm developed anorexia and foul-smelling, soft to
diarrheic, and, in 2 horses, hemorrhagic, feces. They, too,
were fed sweet feed. The remaining horses on the farm
were not fed sweet feed and were unaffected. The clin-
ically affected horses were treated with oral zinc baci-
tracin premix (Zinc-Bacitracin, Rhone-Poulenc Canada,
Mississauga, Ontario; active ingredient 110 g/kg feed),
50 mg, ql2h for 24 h, followed by q24h for 2 d; all the
horses recovered. Fecal samples were not submitted
for anaerobic culture but were negative for Salmonella spp.

Analysis of the sweet feed revealed antibiotic residues
of the tetracycline family at a concentration of 10 ppm
(10 mg/kg) (Antimicrobial Residue Unit, Laboratory
Services, University of Guelph, Guelph, Ontario). This
dose is used as a growth promoter in swine rations,
which were also formulated by the feed mill from where
the sweet feed originated.

Antibiotic-associated colitis can range in severity
from mild diarrhea to fatal colitis, typical of colitis X, a
sporadic, acute, and severe disease of horses generally
diagnosed at postmortem examination (1). Typical clin-
ical signs of colitis X include severe, watery to hemor-
rhagic diarrhea, dehydration, abdominal pain, and toxic
shock (2-5). Postmortem changes, which consist of
mucosal edema and hemorrhagic necrosis, are most
severe in the cecum and large colon, which contain
watery to bloody ingesta (3,4). Antibiotics, as well as
"stress factors" such as transport, illness, and surgery,
likely initiate the disease by upsetting the normal anaer-
obic colonic flora. Antibiotics demonstrated clinically
and experimentally to produce colitis X include tetra-
cyclines, lincomycin, and erythromycin ethylsuccinate
(2-4,6-8); however, only one other report has been
associated with antibiotic feed contamination (2). Con-
centrations of drugs producing disease have ranged
from subtherapeutic doses of erythromycin ethylsuccinate
to doses of oxytetracycline surpassing therapeutic ranges
(7,8). Difficulty arises in comparing the concentration
of tetracycline in this case with that in reports of colitis
X, since in the latter, oxytetracyclines were given
parenterally.
A causative organism for both colitis X and antibiotic-

induced colitis has not been definitively identified;

however, an overgrowth of potentially pathogenic organ-
isms, such as Clostridium spp., Salmonella spp., and/or
E. coli is suspected (5). Experimental reproduction of col-
itis X has implicated C. perfringens type A as a potential
pathogen, since it produces an enterotoxin that, when
injected IV, produced colic, severe shock, and patho-
logical changes typical of colitis X (9). Clostridium
perfringens has also been cultured in large numbers
from the feces and intestinal contents of horses suc-
cumbing to acute colitis following antibiotic therapy with
oxytetracycline and erythromycin (7,8). Clostridium
difficile was associated with an outbreak of diarrhea
amongst horses in a veterinary hospital where all affected
animals had received antibiotics (10). Other clostridial
species have been associated with equine enterocolitis
(reviewed in I 1); however, their role in the pathogenesis
remains controversial, as no study has shown conclu-
sively that oral administration of Clostridium spp. has
produced disease (11). Overgrowth of E. coli and the
resultant release of endotoxins may also contribute to the
toxic shock syndrome and subsequent death (5). In the
fatal case we have described in this report, both C. per-
fringens and E. coli were cultured from the intestinal con-
tents, so toxins from both may have contributed to the
horse's demise.

Antibiotic-associated colitis can result in milder diar-
rhea, as seen in the other horses affected in this herd.
Factors governing the severity of the disease when
clostridial agents are suspected include the host's age
and immune response, virulence of the infecting
strain, and the degree of disruption to the normal intesti-
nal defenses and microflora (11). The 2 horses with
hemorrhagic diarrhea received different amounts
of contaminated feed (a handful/d and 0.5 kg/d), sug-
gesting that the above factors may indeed affect sus-
ceptibility to disease. Although the fatal case received
more feed than the others, a dose-dependent affect of
antibiotic on disease severity should not necessarily
be concluded (7).

Although the involvement of Salmonella spp. in these
cases cannot be ruled out, the fact that a Salmonella
species was not identified in the fatal case and the less
affected horses recovered with bacitracin treatment
alone made it a less likely cause. Also, the horses not
exposed to the sweet feed but maintained in the same
environment remained healthy, suggesting an infectious
cause was less likely. Multiple fecal samples (5) should
have been submitted to determine conclusively that
these horses were negative for Salmonella spp. Regard-
less of the specific agent involved, we believe it can be
concluded that the antibiotic contamination of the feed
led to an intestinal dysbacteriosis, resulting in death
in 1 horse and milder colitis in 3 others.

If clostridial colitis is suspected in a herd outbreak of
colitis, at least 25 g of feces should be submitted for
Clostridium spp. toxin identification; however, a swab
is sufficient for bacterial culture and multiple samples
should be submitted (1 1). Toxins remain active in fecal
specimens for 24 h, if refrigerated; however, samples
should be frozen if submission to the laboratory is
delayed (11). Recovery of large numbers of a single
species is likely to be important in terms of etiology;
however, isolation of Clostridium spp. in low numbers
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may be but a marker for floral upset (1 1), suggesting an
antibiotic residue or toxin is present.

Oral zinc bacitracin premix (25 to 50 g, ql2h for the
first day, then q24h for 4 d) and metronidazole
(15 mg/kg, q8h for 3 d) have been used in association
with supportive therapy to treat clostridial colitis with
some anecdotal success (1,1 1). Zinc bacitracin is active
against gram-positive organisms and is minimally
absorbed from the intestines. It has been used success-
fully in a small number of experimentally-induced col-
itides (1). It can be administered by nasogastric tube or
oral syringe (when mixed with molasses). The higher
dose of bacitracin has been associated with reversible
anorexia and large colon impaction in normal ponies
(unpublished observations). Metronidazole is active
against most gram-negative and many gram-positive
anaerobic bacteria. Colic and anorexia are potential
complications of its administration.

This report illustrates the association of tetracycline-
contaminated sweet feed with colitis in susceptible
horses and depicts the varying severity of disease.
Clostridium spp. were suspected as the etiological
agents. Treatment with oral zinc bacitracin can be
rewarding; however, further case control studies and
comparisons with metronidazole administration in treat-
ing clostridial colitis are warranted.

Acknowledgment
The assistance of Dr. K. Linder with the postmortem
examination is greatly appreciated. cv.

References
1. Stampfli HR, Prescott JF, Carman RJ, McCutcheon LJ. Use of

bacitracin in the prevention and treatment of experimentally-
induced idiopathic colitis in horses. Can J Vet Res 1992; 56:
233-236.

2. Raisbeck MF, Holt GR, Osweiler GD. Lincomycin-associated
colitis in horses. J Am Vet Med Assoc 1981; 179: 362-363.

3. Cook WR. Diarrhoea in the horse associated with stress and
tetracycline therapy. Vet Rec 1973; 93: 15-16.

4. Stampfli HR, Prescott JF, Brash ML. Lincomycin-induced severe
colitis in ponies: Association with Clostridium cadaveris. Can J
Vet Res 1992; 56: 168-169.

5. Larsen J. Acute colitis in adult horses. A review with emphasis on
aetiology and pathogenesis. Vet Q 1997; 19: 72-80.

6. Umehara T, Ohishi H, Ikemoto Y, Satoh H, Fujimoto Y.
Histopathology of colitis X in the horse. Jpn J Vet Sci 1982;
44: 717-724.

7. Gustafsson A, Baverud V, Gunnarsson A, Horn AF, Rantzien
M, Lindholm A, Franklin A. The association of erythromycin
ethylsuccinate with acute colitis in horses in Sweden. Equine
Vet J 1997; 229: 314-318.

8. Anderson G, Ekman L, Mansson I, Persson S, Rubarth S, Tufvesson
G. Lethal complications following administration of oxytetra-
cycline in the horse. Nord Vet Med 1971; 23: 90-22.

9. Ochoa R, Kern SR. The effects of Clostridium perfringens Type
A enterotoxin in Shetland ponies - clinical, morphologic and
clinicopathologic changes. Vet Pathol 1980; 17: 738-747.

10. Madewell BR, Tang YJ, Jang S, et al. Apparent outbreaks of
Clostridium difficile associated diarrhea in horses in a veterinary
medical teaching hospital. J Vet Diagn Invest 1995; 7: 343-346.

11. Traub-Dargatz JL, Jones RL. Clostridium-associated enterocolitis
in adult horses and foals. Vet Clin North Am Equine Pract 1993;
9: 411-420.

~tV44~OA4

then you're not getting the latest updates
on new products (many now available
through our merger with Henry Schein), super
pricing and exceptional discounts on many of
our time-proven items.

To reserve your free copy, please call one of
our customer representatives today.

Aiiinof Henry Schein Arcona
Y

180 Werlich Ave., Cambridge, Ontario Ni1T 1 N6
1-800-461-9383 * Fax (519) 623-5272

l s~~~LI
Save 331/3%

on knocked-down, ready-to-assemble durable cages!

idI= | * Dnes one large or two small
JWL animals at the same time in

220-25 minutes
- Virtually maintenance free

_ * Simple to operate
* Calm, safe quiet drying of
your pets

* Fresh air intake
* Adjustable timer

* Intenor and extedor are crafted
using Formica® brand laminate -.

* Vadety of sizes & configurations
* Economical
* Quiet, warm & easy to clean

Now in our 30th Year of manufacturing top quality materials
ee '9 *_ Es For orders, brochures or poce lists,t*~~~~~~~~~~~~~~calltoll-free

;i'RYCages IMc. 1-800-461-9972wwwdarkcages.com

720 Can Vet J Volume 40, October 1999


